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Building	  and	  Firing	  Ceramic	  kilns	  
with	  Alterna6ve	  Fuels	  
Clay	  Sewell	  
Illinois	  Mathema6cs	  and	  Science	  Academy	  
clay@imsa.edu	  
Why	  build	  a	  sustainable	  kiln?	  
•  Allows	  for	  more	  student	  learning,	  leadership	  &	  
engagement	  and	  community	  involvement	  
•  Poten6al	  to	  save	  big	  $	  over	  6me	  
•  Uses	  readily	  available	  bio-­‐mass	  materials,	  fires	  off	  the	  
grid	  -­‐	  free	  energy	  and	  low	  impact	  on	  the	  environment	  
•  Creates	  a	  sense	  of	  pride	  and	  ownership	  for	  students	  
•  Mul6ple	  ways	  to	  integrate	  STEM	  (STEAM)	  
•  Interdisciplinary,	  problem	  solving	  and	  student	  inquiry	  
•  Enhances	  role	  of	  ar6sts	  as	  socially	  responsible	  
•  It’s	  just	  dang	  fun	  
Funding	  sources:	  
•  Grants	  (BP	  A+	  for	  Energy	  up	  to	  $10,000).	  Use	  
your	  district	  grant	  writer	  
•  Dona6ons	  
•  School	  district	  /	  school	  funds	  
•  Fund	  raising	  (empty	  bowls,	  millennium	  mug,	  
etc)	  
•  GiZ-­‐in-­‐kind	  items	  
•  other	  
Make	  a	  Proposal	  
•  List	  reasons	  for	  and	  jus6fy	  project	  
•  Enlist	  students	  and	  friendly	  colleagues	  (art	  
club,	  faculty,	  Principal,	  school	  board	  
community	  connec6on/partnerships,	  etc)	  
•  Do	  your	  research	  (6me,	  space,	  $,	  materials,	  
dates,	  poten6al	  vendors,	  etc)	  
•  Address	  concerns	  (safety,	  space,	  local	  codes,	  
funding,	  etc)	  
Ac6vi6es:	  	  get	  ‘er	  going	  
•  Informa6on	  gathering	  
•  Laying	  groundwork	  for	  organiza6on	  of	  project	  
•  Enlis6ng	  support	  (students,	  faculty,	  partnerships,	  etc)	  
•  Research	  &	  Design	  of	  kiln	  and	  power	  system	  
•  Iden6fica6on	  of	  funding	  resources	  
•  Procurement	  of	  materials	  
•  Building	  biomass	  kiln	  and	  delivery	  system	  
•  Create	  artwork	  
•  Fire	  kiln	  
•  Project	  evalua6on	  and	  student	  presenta6ons	  
•  Tweak	  as	  needed	  and	  keep	  on	  firing!	  
Sample	  of	  Expenses	  
•  Fire	  brick	   	   	  	  	  	  	  	  	  	  	   	   	  $1000	  	  	  	  	  @	  $1.50	  ea	  
•  Tools	   	   	   	   	   	  	  	   	  	  0-­‐700	  
•  Angle	  iron… 	   	  	  	  	   	   	  	  	   	  	  	  	  	  	  200	  
•  Ceramic	  fiber 	   	  	  	  	  	   	   	  	  	  	  	   	  	  	  	  	  	  	  	  50	  
•  Safety	  equipment 	   	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  100	  
•  Deep	  cell	  baeeries	  	  	  	  	  	  	  	  	   	  	  	  	  	  	  	  	  	  	  	  	  	  	  400	  
•  4	  PV	  panels 	  (12v,	  10amp)	   	  	  	  	  1000	  	  	  	  	  $250	  ea	  
•  Inverter	  and	  electrical	  	  
	  	  	  	  	  	  	  components	  	  	  	  	   	   	   	   	  	  	  	  3600	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
•  Shelter 	   	   	   	   	   	  	  	  	  	  	  500	  
•  Misc.	   	   	   	   	   	   	  	  	  	  	  	  200	  
	   	   	   	  Total	  approximately 	  	  	  $7200-­‐8000 	  	  
The	  Kiln	  
•  Make	  it	  reasonable:	  40-­‐80	  Z3	  
•  Hard	  vs.	  soZ	  fire	  brick	  or	  make	  your	  own	  
•  Threaded	  rod,	  angle	  iron,	  nuts	  bolts,	  tools	  for	  
cumng	  stock	  
•  Kiln	  shelves	  &	  posts	  (use	  exis6ng	  shelves	  &	  posts)	  
•  Pyrometer	  
•  Castable	  materials	  	  
The	  Power	  System	  
•  PV	  panels	  (four	  12	  volt,	  13	  amp)	  
•  Inverter	  (Morningstar	  Sureshine)	  
•  Deep	  cycle	  baeeries	  
•  Rheostat	  
•  Flange	  mount	  blowers	  (Jabsco)	  250	  cfm,	  12	  amps	  
•  Controller	  (Morningstar	  Sunsaver	  MPPT)	  
•  Baeery	  fuses	  
•  Baeery	  meter	  
Bio-­‐mass	  Materials	  
•  Coffee	  grounds:	  Starbucks	  &	  other	  coffee	  
shops,	  school	  &	  community	  collec6ons	  
•  Sawdust:	  	  local	  pallet	  companies,	  wood	  shops,	  
etc.	  
•  Try	  dried	  leaves,	  rice	  husks,	  wood	  chips,	  corn,	  
wood	  pellets,	  etc.	  	  
Resources	  
•  Tom	  Debates	  of	  Habi-­‐Tek	  (Elburn,	  IL)	  
•  The	  Self-­‐Reliant	  Po0er	  by	  Henrik	  Norsker	  	  
•  Me	  (Clay	  Sewell)	  	  	  	  clay@imsa.edu	  
•  The	  Kiln	  Book	  by	  Fred	  Olson	  
Raku	  Firing	  to	  1800oF	  
Electrical	  components	  
Installing	  electronics	  


Deep	  cycle	  baeeries	  
Electronics	  cabinet	  

PV	  Panel	  Cart	  
PV	  panels	  

Charging	  Baeeries	  

Test	  run	  of	  the	  electronics	  

Shelter	  

Kiln	  design	  
Footprint	  of	  Kiln	  
Cast	  brick	  vs.	  industrial	  brick	  
The	  kiln	  build	  





The	  arch	  


Suppor6ng	  the	  arch	  
Cas6ng	  the	  arch	  

Posi6oning	  blowers	  
Arch	  is	  cast	  
Completed	  arch	  with	  bag	  wall	  

Chimney	  
Blowers	  in	  place	  

Ready	  for	  firing	  
Pallet	  scraps	  for	  fire	  in	  fire	  box	  
Pre	  hea6ng	  kiln	  
Coffee	  grounds	  &	  sawdust	  
Stoke	  hole	  
Manny	  feeding	  the	  kiln	  
Temperature	  increasing	  
Problem	  Solving…	  
Thanks	  to	  many:	  
•  Eric	  McLaren	  &	  Branson	  Lawrence,	  Principal	  
•  Joe	  &	  Manny	  Hernandez	  
•  Tom	  Debates	  of	  Habi-­‐Tek	  
•  Tony	  Burgholzer	  
•  Numerous	  IMSA	  students	  
•  Denise	  &	  kids	  
